In this paper, we deal with the boundary value problems without initial condition for Schrödinger systems in cylinders. We establish several results on the existence and uniqueness of solutions.
Introduction
The initial boundary value for the Schrödinger equation in cylinders with base containing conical points was established in [] . Such a problem for parabolic systems was studied in Sobolev spaces with weights [] . The boundary value problem without initial condition for parabolic equation was investigated in [] .
In the present paper, we consider the boundary value problem without initial condition for Schrödinger systems in cylinders. Firstly, following the method in [], we prove the existence of solutions u h of problems with initial conditions t = h. Then, by letting h → -∞, the solvability of a problem without initial condition is obtained. This paper is organized as follows. In the first section, we state the problem. In Section , we present the results on the unique solvability of problems with initial condition for Schrödinger systems in cylinders. The well-posedness of the problem without initial condition is dealt with in Sections  and .
Setting the problem
Let be a bounded domain in R n (n ≥ ) with boundary S = ∂ . For a < b, set 
Let us introduce some functional spaces (see [] ) used in this paper.
We use H k ( ) to be the space of s-dimensional vector functions defined in with the
. 
) is the space of vector functions with the norm
In particular,
Especially, we set L  (-γ , 
where a pq are s × s matrices with the bounded complex-valued components in R , a pq = a * qp (a * qp is the transposed conjugate matrix to a pq ). Set
We assume further that the form B(t, ·, ·) is
• H m -elliptic uniformly with respect to t ∈ R, which means there exists a constant μ  >  independent of t and u such that 
where ν is the unit vector of outer normal to the surrounding surface S R . http://www.boundaryvalueproblems.com/content/2013/1/156 
The unique solvability of problems with initial condition
Firstly, for any h ∈ R, we study the following problem in the cylinder
where ν is the unit vector of outer normal to the surrounding surface S
) is a generalized solution if and only if, for any T > , we have
, the unique solvability of problem (.)-(.) is studied in the case h =  and f , f t ∈ L ∞ (, ∞; L  ( )). Now, by the same method, we consider that problem in the case h ∈ R
where C is a nonnegative constant independent of h, v, and f .
Proof The uniqueness is proved in a similar way as in [] . We omit the details here. Now we prove the existence by the Galerkin approximating method. Suppose that
N k= is the solution of the ordinary differential system Adding this equation to its complex conjugate, integrating with respect to t from h to T, and then integrating by parts, we get
Using (.) and the Cauchy inequality, we receive from (.) that
Using the Gronwall-Bellman inequality, put α = m μ+ μ  -, from (.) we obtain
Multiplying both sides of this equation by e -γ T and integrating with respect to T from h to ∞, we get
We denote by I, II, III, IV the terms from the first, second, third, fourth, respectively, of the right-hand sides of (.). We will give estimations for these terms. Firstly
Because 
The last term, IV , is equal to
Combining the above estimations, we get from (.) that
where the constant C is independent of h, N . Proof Assume that u  (x, t) and u  (x, t) are two generalized solutions of problem (
Adding (.) to its complex conjugate, we discover
which leads to
Using the assumption of Theorem . and the Cauchy inequality, the left-hand sides of (.) can be estimated by
.
From (.) we have
Replacing them into (.), noting that
we have
where the positive constant C depends only on μ and μ  . Using the Gronwall-Bellman inequality, we get
So u(x, t) =  almost everywhere t ∈ (-∞, 
where the constant C is independent of f , h. 
Because
Because of the fact that f ∈ L  (-γ , R ), lim h+ k e -γ t f
